Introduction
The potential of the gonococcus to cause sterility1 2 and other complications3 makes surveillance of strains important,4 particularly in the case of penicillinase producing Neisseria gonorrhoeae (PPNG) strains, treatment failures of which might increase the risk of complications.
Previous studies have shown that Ngonorrhoeae is a commonly observed pathogen in Franceville, Gabon5 and in neighbouring African states.6-8 Our previous study showed that 5 5%o of non-selected pregnant women were culture positive.5 The strains isolated in Franceville are of particular interest as they came from a semirural African population far from the capital city. To obtain more insight into their epidemiology, we auxotyped and serogrouped PPNG and non-PPNG strains.
Patients, materials, and methods
ORIGIN OF STRAINS OF N GONORRHOEAE
We have already described the isolation of 241 strains, 153 from men with urethral discharge and 88 from women, of whom 23 were pregnant and considered to be asymptomatic.5 In addition to those already reported, nine strains were of ophthalmic origin, seven from newborn children and two from adults. Of the total 250 strains, 33 (13%) were resistant to penicillin and produced a penicillinase. All strains were isolated between September 1980 and November 1982.
ISOLATION AND IDENTIFICATION
We isolated, identified, and stored strains according to standard procedures that have been described previously.5 9
IDENTIFICATION OF PENICILLINASE PRODUCING STRAINS
We used the disc diffusion procedure to make antibiograms,'0 and an iodometric gel procedure modified for N gonorrhoeae to identify P-lactamases.
I I AUXANOGRAPHIC TYPING
We performed auxotyping by growing isolates of N gonorrhoeae on chemically defined media as described by Catlin 12 and omitting singly or in combination, proline, arginine, uracil, methionine, or hypoxanthine. A negative control plate lacking cysteine and cystine was also used. SEROGROUPING We performed serogrouping using reagents against WI and WII that are available commercially (New Horizons Diagnostics, Columbia, Maryland, USA).13 1" Staphylococci sensitised with polyclonal group specific antisera to N gonorrhoeae were used. One drop of antiserum was mixed on a special glass plate with one drop of a boiled suspension (1 % weight per volume) of the gonococcal strain under investigation. Both serogroups were tested simultaneously in separate reactions and, after being mixed for two minutes, the suspensions were observed for agglutination under oblique transmitted light. The manufacturer's control WI and WIl preparations were examined at the same time.
STATISTICAL ANALYSIS
The x2 test was used for stastical analysis.
Results
The 250 isolates included 217 non-PPNG strains from 129 men, 80 women, and eight conjunctival secretions (from one adult and seven neonates) and 33 PPNG strains from 21 men, 11 women, and one eye infection in an adult. No PPNG strains were found in the asymptomatic pregnant women studied.
The strains were all auxotyped and serogrouped. Figure 1 shows that 155 (71 -4o) non-PPNG strains belonged to the WII serogroup, 25 (11 5%o) Figure 2 shows the 250 isolates divided into four equal groups in chronological order. The incidence of most of the combinations of auxotypes and serogroups, even the minor ones, remained relatively constant during the period in which the 250 isolates were taken, with a superimposition of outbreaks of other (notably PPNG) strains on the general pattern. All five of the arginine requiring group WI PPNG strains appeared in the first period, whereas 27 of the 28 other PPNG strains were seen in the last period. The strains requiring hypoxanthine also appeared in a cluster towards the end of the study. The outbreak of PPNG strains in the last period was accompanied by a significant decrease (p<0O 001) in the proportion of non-PPNG strains that were prototrophic and in group WII.
It was difficult to trace sexual contacts for culture or treatment. Thus the 250 strains included only four known couples, of which two had similar and two different strains. Of the seven neonates with eye infections, the mothers of only two could be examined and similar strains isolated. The other mothers were treated empirically. Eight people presented twice during the study, six of whom yielded isolates with the same auxotypes and serogroups. In each case, however, the samples were taken more than two months apart and probably represented recontamination. The study included isolates from 10 European men, but only one of their acknowledged sexual partners, who was an African yielding a strain with an auxotype that differed from that of the index case. All of these 10 isolates were of the most common auxotypes and serogroups and probably represented local strains.
Discussion
We have reported auxanographic profiles, serogroups, and penicillinase production of 250 strains of N gonorrhoeae isolated during 27 months in Franceville, Gabon. Few other studies have been reported linking these three traits, although they appear to have great potential in epidemiological studies. The fact that our isolates were from a relatively small population in a semirural area in a developing country, far from the capital city, enhances the interest of our findings. The basic pattern comprised primarily non-PPNG strains classed as serogroup WII (either nonrequiring or proline dependent) or else non-requiring strains that could not be grouped. Small but constant numbers of non-requiring group WI and arginine dependent group WII strains were also seen. The most common auxotypes were the same as those reported from the Central African Republic,'5 elsewhere in Africa,'6 and in some Asian countries, '7 but lacked the auxotype requiring arginine, hypoxanthine, and uracil that has often been found in Europe and America. '8 In contrast, analysis of a limited number of non-PPNG strains from Ghana showed a predominance of proline requiring serogroup WI strains. '9 Other studies of serogroups have indicated, as has ours, a predominance of group WII among non-PPNG strains.'6 17 A third group (Wlll) has rarely been found in Europe and North America, but frequently in the Philippines. ' Although PPNG strains reported from other parts of the world were of variable auxotypes and serogroups,' 22 those from Africa, including those in this study, were almost always serogroup WI and nonrequiring, proline requiring, or arginine requiring auxotypes. '6 1922 Most of our PPNG strains were non-requiring and apparently belonged to a WI type that does not react with commercially available serum, in contrast with those from other parts of Africa that reacted as WI serogroups.'6 19 22 It is interesting to note that, in this study, the PPNG strains requiring proline or arginine were generally of a different serogroup from the non-PPNG strains of the same auxotype. This could mean that these PPNG strains were imported or, alternatively, that transfer into WI strains is much more efficient or stable than into WII strains. The plasmid content of a few of our strains has been reported, showing African type plasmids with an occasional conjugative plasmid. 23 Sudden changes appear to be a typical trait of gonococcal epidemiology. In fact, ungroupable and proline requiring PPNG strains had not been observed before period IV, when they represented (A c .2 4007 of the isolates (see fig 2) . Similarly, eight hypoxanthine requiring strains appeared in a cluster without having been isolated previously. It is interesting to note that after an outbreak of five arginine requiring PPNG strains in period I, these strains did not reappear.
Contact tracing was, at best, very sporadic during this study and cannot be credited with any modifiLcation in strain patterns. Many factors (including the virulence of a strain, sexual behaviour, immunity and the efficiency of antibiotics) must play a major part. Small populations like that of Franceville would be excellent for studies of these factors, particularly immunity.
